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© Traveler security and luggage control system. 

© A bar code is used to identify a traveler's lug- 
gage, permitting the luggage to be tracked and, if 
desired, to be delivered to the traveler's ultimate 
destination (e.g., a hotel). If the traveler is traveling 
on an airline, a corresponding bar code is applied to 
the traveler's boarding pass. A bar code reader is 
used to read the boarding-pass bar code of each 
emplaning passenger; comparison of these bar 
codes with luggage bar-code data permits an alarm 
to be raised if each item of checked luggage is not 
matched by an emplaned passenger. The boarding- 
pass bar code may take the form of an integrated 
passenger identification code for use by, e.g., rental 
car companies, hotels, and the like. 
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1. BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for 
utilizing scanners (e.g., contact scanners or laser- 
beam scanners) in conjunction with optical read- 
only memories (e.g., "bar codes") to achieve var- 
ious useful results in the travel industry. 

2. SUMMARY OF THE INVENTION 
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In an illustrative system in accordance with the 
invention, a bar code is used to identify a traveler's 
luggage, permitting the luggage to be tracked and, 
if desired, to be delivered to the traveler's ultimate 
destination (e.g.. a hotel). If the traveler is traveling 75 
on an airline, a corresponding bar code is applied 
to the traveler's boarding pass. A bar code reader 
is used to read the boarding-pass bar code of each 
emplaning passenger; comparison of these bar 
codes with luggage bar-code data permits an alarm 20 
to be raised if each item of checked luggage is not 
matched by an emplaned passenger. The 
boarding-pass bar code may take the form of an 
integrated passenger identification code for use by, 
e.g.. rental car companies, hotels, and the like. 25 

3. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an electrical diagram in block form 
of a communication system featured in certain em- 30 
bodiments of the invention. 

Figure 2 is a timing diagram showing events 
(RF transmission) vs. time for a data transmission 
sequence in the illustrative system of Figure 1. 

Figure 3 is a more detailed electrical schematic 35 
diagram in block form of the host computer and 
one of the base stations in the illustrative system of 
Figure 1. 

Figure 4 is a more detailed electrical diagram 
in block form of one of the remote terminals in the aq 
system of Figure 1 . 

Figure 5 is a sectional view of a hand-held bar 
code scanner unit which may be used as a remote 
terminal in certain embodiments of the invention. 

Figure 5a is a pictorial view of another type of 45 
bar code reader which may be used as a remote 
terminal instead of or in addition to the scanner of 
Figure 5. 

Figure 6 is a view of a part of a bar code 
symbol that may be read by the remote unit of so 
Figures 4 and 5 or 5a, and a timing diagram of the 
electrical signal produced thereby. 

Figures 7 through 12 are logic diagrams outlin- 
ing certain logical functions performed by systems 
and subsystems in accordance with the invention. 55 

Figure 13 is a depiction of an integrated cus- 
tomer identification device used in an embodiment 
of the invention. 



4. DETAILED DESCRIPTION OF SPECIFIC EM- 
BODIMENTS 

A number of specific embodiments of the in- 
vention are described here. It will be understood 
that these embodiments are presented for pur- 
poses of illustration and not as limiting the scope of 
the invention a claimed below. 

4.1 Overview of Data Communications Network 

It is helpful to survey some of the basic hard- 
ware and software component types and architec- 
ture types used in the illustrative embodiments 
described here. 

(a) Network Architecture. Referring to Figure 
1 , an exemplar data communications network is 
shown; the network is described in more detail 
in the commonly assigned co-pending applica- 
tion Serial No. 374,452, PACKET DATA COM- 
MUNICATION NETWORK, filed June 29, 1989. 
A host processor 10 is connected by a commu- 
nications link 11 to a number of base stations 12 
and 13; other base stations 14 can be coupled 
to the host through the base stations 12 or 13 
by an RF (radio frequency) link. Each one of the 
base stations 12, 13, or 14 is coupled by an RF 
link to one or more remote units 15 (sometimes 
referred to for convenience herein as 
"terminals" or "readers"). The RF link utilizes a 
protocol, a timing diagram of which is depicted 
m Figure 2 as explained in more detail in the 
aforementioned co-pending application. Alter- 
natively, the remote units 15 may be connected 
to the host processor 10 by physical wiring, 
perhaps via one or more intermediary units 12* 
13, or 14. 

In one embodiment of the invention, the 
remote units 15 are laser-scan bar-code readers 
of the hand-held, battery-operated type, for ex- 
ample, as disclosed in U.S. Patents No 
4,387,297; 4,409,470; or 4,760,248, all common- 
ly assigned with this application to Symbol 
Technologies, Inc. Various other types of remote 
terminals maybe advantageously employed in a 
system in accordance with the invention; these 
remote terminals would ordinarily include data 
entry facilities such as a keyboard or the like, as 
well as a display (or printer) for indicating to a 
user information detected, transmitted, and/or 
received by the remote unit 15. 

In the embodiment used as an illustrative 
example, there may be from one up to 64 of the 
base stations 12, 13, and 14 (three being shown 
in the Figure), and up to several hundred of the 
remote units 15. Of course, the network may be 
expanded by merely changing the size of ad- 
dress fields and the like in the digital system. 
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Although hand-held, laser-scan type bar- 
code readers are mentioned here by way of 
example, the terminals 15 may also be bar-code 
readers of the wand type, and except as may be 
otherwise mentioned below may be stationary 5 
rather than hand-held. In other embodiments, 
the device may be of the optical character rec- 
ognition (OCR) type as well 
(b) Host Computer and Base Station(s). Re- 
ferring to Figure 3, one typical host-computer 10 
architecture is shown. The host processor 10 
maintains a database management system 
(DBMS), employing suitable database manage- 
ment software similar to that commercially avail- 
able, to which the remote units 15 make entries 75 
or inquiries via the base stations 12, 13, and 14. 
The host processor 10 has a CPU 20 which may 
be a microprocessor device of the 80386 type 
manufactured by Intel Corporation, for example, 
and the CPU accesses a memory 21 via a main 20 
bus 22 to execute instructions. Various I/O pro- 
cessor 23 are used to access peripherals such 
as keyboard, video display, etc., as well as disk 
storage 24 for the database system and other 
computer functions. A communications adapter 25 
25 couples the CPU 20 via the main bus 22 to 
the link 11. This communications link 11 may be 
of the serial type such as RS-232, or alter- 
natively the link 11 may use one of the available 
local area network (LAN) type of protocols. 30 

The base stations 12, 13, and 14 each uti- 
lize a CPU 30 which accesses a memory 31 via 
a local bus 32, also seen in Figure 3. This data 
processing unit is coupled to the serial link 11 
via a communications adapter 33. A printer 33a 35 
may be included which may be driven by the 
CPU 30 via the local bus 32 to print data from 
the memory 31 . An RF transceiver 34 is coupled 
to the CPU 30 in each base station via the local 
bus 32 and is connected to an antenna 35 for 40 
RF transmission to and reception from the re- 
mote units 15. An additional RF transmitter 34a 
may be used, as well, as an RF link to and from 
other base stations, if necessary. An example of 
a commercially-available microprocessor device 45 
which may be used as the CPU 30 is a V-25 
device manufactured by NEC Corporation, which 
is the same device used in the remote units 15. 

The base stations 12, 13, and 14 are or- 
dinarily located in various rooms or bays of the so 
commercial establishment containing the net- 
work of Figure 1. The RF signal path in this 
environment is changeable in nature as equip- 
ment, fork-lift trucks, furniture, doors, etc., are 
moved about, or as the user moves from place 55 
to place and carries the hand-held remote unit 
with him, or as the network is expanded or 
reduced in size; there is a high degree of mul- 



tipathing in this type of RF link. Thus, the par- 
ticular one of the base stations communicating 
at a given time with one of the remote units 15 
may change; to this end a "hand-off" protocol 
may be utilized as described in the co-pending 
application to change the base station which is 
designated to handle a remote unit. In this man- 
ner, a remote unit 15 has a confirmed link with 
only one base station at a time, although other 
base stations may be within range of the remote 
unit 15. — ... 

The base station 12, 13, or 14 is merely an 
intermediary. The remote unit is communicating 
with the host processor 10, and the function of a 
base station is merely to relay data from a 
remote unit to the host computer or vice versa. 
In some installations there may be only one 
base station, in which case the communications 
link 11 may be a direct connection via an RS- 
232 serial port and cable or, if the building is 
such that the base station can be mounted at 
the same location as the host computer, the link 
11 may be replaced by a parallel bus-to-bus 
interface, in which case the base station and 
host computer may be considered a single unit, 
(c) Remote Terminal Units. Referring to Fig- 
ure 4, each remote unit 15 in the example 
embodiment is a data terminal (e.g., a hand-held 
bar code reader) having a CPU 40 executing 
instructions from a program and data memory 
41 which is coupled to the CPU via a local bus 
42. A peripheral bar code data acquisition de- 
vice 43 is coupled to the CPU via the bus 42 
and is used to detect and/or convert data from 
the bar code scanning section to be stored in 
the memory 41 and processed by the CPU 40; 
other control devices may interface with a key- 
board and display. An RF transceiver 44 is 
coupled to and controlled by the CPU via the 
bus 42, and transmits the coded RF signal 
through an antenna 45 or detects and converts 
RF received by the antenna, according to a 
protocol. In an alternative embodiment, the ter- 
minal unit 15 may be connected with the host 
computer 10 via a conventional electrical or op- 
tical cable. Usually the remote unit 15 has a 
manual data entry device such as a keyboard 
48, and a visual display 49 such as an LCD 
device. 

Although other data terminal units 15 may 
be advantageously employed in a system hav- 
ing features of the invention, a hand-held, laser- 
scan, bar code reader unit as illustrated in Fig- 
ure 5 is an example of a remote unit particularly 
suited for use in the system of Figure 1. This 
hand-held device of Figure 5 is generally of the 
style disclosed in U.S. Patents No. 4,760,248, 
4,806,742, or 4,816,660, commonly assigned 
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with this application to Symbol Technologies 
Inc., and also similar to the configuration of a 
bar code reader commercially available as part 
number LS 810011 from Symbol Technologies 
Alternatively, or in addition, features of U S Pat- 
ents No. 4,409,470 or 4,816,661 may be em- 
ployed in constructing the bar code reader 15 of 
Figure 4. The aforementioned patents are incor- 
porated herein by reference. 

Referring to Figure 5, an outgoing light 
beam 51 is generated in the reader 15, usually 
be a laser diode or the like, and directed to 
impinge on a bar code symbol a few inches 
from the front of the reader unit. The outgoing 
beam 51 is scanned in a fixed linear pattern 
and the user positions the hand-held unit so this' 
scan pattern traverses the bar code symbol to 
be read. Reflected light 52 from the symbol is 
detected by a light-responsive device 46 in the 
reader unit, producing serial electrical signals to 
be processed for identifying the bar code The 
reader unit 15 is a gun-shaped device having a 
pistol-grip type of handle 53, and a movable 
trigger 54 is employed to allow the user to 
activate the light beam 51 and detector circuitry 
when pointed at the symbol to be read, thereby 
saving battery life if the unit is self-powered A 
lightweight plastic housing 55 contains the laser 
light source, the detector 46, the optics and 
signal processing circuitry, and the CPU 40 and 
RF transceiver 44 of Figure 4, as well as a 
battery. A lighMransmissive window 56 in the 
front end of the housing 55 allows the outgoing 
light beam 51 to exit and the incoming reflected 
light 52 to enter. 

Also seen in Figure 5 in connection with the 
remote unit 15 are a lens 57 used to collimate 
and focus the scanned beam into the bar code 
symbol at the proper depth of field; a light 
source 58 such as a semiconductor diode- an 
oscillating mirror attached to a scanning motor 
60 which is activated when the trigger 54 is 
pulled. The electronic components of Figure 3 
are mounted on one or more small circuit 
boards 61 within the housing 55 of Figure 4 and 
batteries 62 are enclosed to provide a self- 
contained portable unit. The antenna 45 may be 
printed on one of the circuit boards 61 . 

Referring to Figure 5a, another embodiment 
of a remote terminal 15 is illustrated wherein a 
wand-type bar code reader is employed instead 
of the laser scanner of Figure 5. The device of 
Figure 5a is similar to a commercially available 
portable radio terminal sold under the product 
name "MSI PRT rt by MSI Data Corporation, of 
Costa Mesa, California, a subsidiary of Symbol 
Technologies, Inc., which is the assignee of this 
application. The keyboard 48 and display 49 are 
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mounted at the face of a hand-held housing 63, 
and the light source 58 (in this case an LED, for 
example) and light detector 46 (not seen in 
Figure 5a) are mounted within a pencil-shaped 
wand 64 connected to the housing 63 by a 
cable. The person using the device of Figure 5a 
holds the housing 63 in one hand and the wand 
64 in the other, and moves the wand 64 across 
the bar code symbol, in contact with the symbol, 
instead of holding the unit steady (spaced from 
the symbol) and relying upon the oscillating 
mirror to generate the scan of the symbol as is 
the case for the embodiment shown in Figure 5 
Otherwise, the device of Figure 5a contains the 
circuitry of Figure 4, and the RF link operates in 
the same way. 

(d) Bar Code Labels, In- some of the applica- 
tions described below, a conventional bar code 
such as the well known Code 39 (for example) 
may be used. In other applications, it is particu- 
larly advantageous to utilize a high-density, two- 
dimensional bar code symbology similar to that 
disclosed in the commonly assigned co-pending 
application Serial No. 461,881, by Pavlidis et al 

(e) Software for System Control. Figures 7 
through 12 set forth flow-chart logic diagrams of 
certain database management functions and the 
like that are performed by the illustrative em- 
bodiments. Those skilled in the art will appre- 
ciate that the actual optimum organization and 
structure of software to control various hardware 
components in accordance with the invention 
will depend greatly on the characteristics of the 
specific hardware with which the invention is 
implemented, and likewise that functions shown 
as implemented in software can equivalently be 
implemented in, e.g., discrete-logic hardware 
and vice versa. By and large, the flow charts do 
not set forth common error trapping/handling 
boundary condition detection, and similar con- 
ventional functions. 

System 3 ^ 1 " 9 Pass/Luggage Cr <>ss-Checking 



Airline security may be promoted using one 
embodiment of the invention. One security problem 
with which airlines must attempt to contend is that 
of the terrorist who checks luggage for a flight but 
who does not board the flight because he or she 
knows that the checked luggage contains a bomb 
set to explode in flight. One known approach to 
combatting this threat is to refuse to check luggage 
except from ticketed passengers. ^ 

Referring to Figure 7 (a Yourdon-DeMarco data 
flow diagram), a novel ticketing system may aug- 
ment this approach by reducing the likelihood that 
persons who check luggage will subsequently fail 
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to board the flight without being detected. The 
ticketing system may include a terminal 15 gen- 
erally of the kind described above and located, 
e.g., at an airline ticket counter. A ticketing agent 
may use the terminal 15 to enter information relat- 
ing to e.g., the passenger's origination and destina- 
tion points, scheduled departure and arrival times, 
and the like. 

Notably, the terminal 15 is used to enter a 
passenger identification code that may be assigned 
by the airline or other carrier at check-in time. The 
passenger identification code may be the next 
available number from a convenient series of num- 
ber, or it may be derived in any convenient man- 
ner, e.g., by using a suitable hashing function that 
takes as inputs one or more of the flight informa- 
tion, the passenger's name or social security num- 
ber, and the like. In one embodiment, the memory 
31 of the base station 12, 13, or 14 may include 
instructions for the CPU 30 to generate a pas- 
senger identification code; the information used in 
the generation process may be obtained from the 
remote unit 15 and/or from a flight-information data 
file 74, for example, maintained by the host com- 
puter 10 in disk storage 24. 

The printer 33 is used to print a bar code label 
70 on a boarding pass or alternatively on a stick-on 
label to be applied to a boarding pass. The bar 
code label 70 includes the aforementioned pas- 
senger identification code as well as any other 
desired information, e.g., the passenger's name, 
address, seat assignment, advance beverage or- 
ders, information about any special handling re- 
quired for the passenger (e.g., special meals), 
connecting-flight information, and the like. The 
aforementioned 2D bar code symbology is particu- 
larly useful in such applications. 

Referring still to Figure 7, the passenger iden- 
tification code is also printed in a bar code 72 on a 
luggage tag (or on a stick-on label to be applied to 
a luggage tag) that is attached (e.g., at the ticket 
counter) to any luggage being checked by the 
passenger. The bar code 72 may also include the 
passenger's name, address, and the like for quick 
identification and passenger notification in the 
event the luggage goes astray. If the bar code is of 
sufficient capacity, the ticket agent may additionally 
enter a brief description of each piece of luggage 
at the terminal, perhaps using appropriate menus 
of luggage descriptions. This information may be 
included in the boarding-pass bar code 70 as well 
as in the luggage bar code 72. 

For security purposes, the information stored in 
the bar codes 70 and 72 referred to above can be 
encrypted, and/or the bar codes can include a 
checksum or similar code, in any convenient man- 
ner, to make forgery and/or unauthorized informa- 
tion access more difficult. 
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Referring now to Figure 8, in an alternative 
embodiment the boarding passes are preprinted 
with bar-coded passenger identification codes 70 
(e.g., boarding pass serial numbers). Similarly, 

5 numbered ticket-counter luggage tags, of the kind 
customarily fastened on bags when the bags are 
checked, may be preprinted with bar-code serial 
numbers 72. The ticket agent may use a fixed 
counter-mounted scanner (not shown) or a hand- 

10 held reader such as those shown in Figures 5 or 5a 
to scan a boarding pass bar code 70 and all 
associated luggage tag bar codes 72; the host 
computer 10 may be programmed to receive the 
data from these scans and to create an association 

75 between the passenger and his or her checked 
bags in one or more data files such as, for exam- 
ple, a passenger ID file 76 and/or a baggage ID file 
78. 

In another alternative embodiment, the ticket 

20 agent may be equipped with peel-off/stick-on bar 
code labels of two kinds. The first kind includes bar 
codes of passenger identification codes 70, to be 
peeled off and applied to boarding passes that did 
not already have a passenger identification code 

25 printed thereon. The second kind includes bar 
codes of luggage identification codes 72, to be 
peeled off and applied to luggage tags that did not 
already have such bar code labels. The specific 
bar codes allocated to a given passenger are 

30 scanned as described above to create an associ- 
ation between the passenger and his or her 
checked bags in the data files 76, 78 maintained 
by the host computer 10. 

In still another alternative embodiment, a single 

35 kind of peel-off /stick-on bar code labels 70, num- 
bered in a convenient sequential series (e.g., con- 
secutive numbers, odd numbers, even numbers, 
every five numbers, etc.), are used. As illustrated in 
Figure 9, when a passenger presents bags to be 

40 checked, (1) the next available numbered bar code 
label is applied to his or her boarding pass; (2) 
numbered bar code label are applied in numerical 
sequence to each bag being checked by that pas- 
senger or to a luggage tag fastened thereto as 

45 described above; and (3) when all of that pas- 
senger's bags have been so labeled, the next avail- 
able numbered bar code label is applied to the 
boarding pass. The serial numbers of the two bar 
codes on the passenger's boarding pass thus 

so bracket (and thereby define a list of) the serial 
numbers of the bar codes applied to that pas- 
senger's checked luggage. The ticket agent may 
therefore scan the two boarding-pass bar codes 70 
in the manner described above to identify the bags 

55 checked by the passenger in the data filers main- 
tained by the host computer 10; alternatively, each 
bag's bar code can be scanned for the same 
reason. For convenience, this alternative embodi- 
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mem is referred to below as the "bracketing 
board.ng-pass bar codes" embodiment. 

It will be appreciated by those having the 
benefit of this disclosure that the "boarding pass- 
can be any convenient carrier for the bar codes 
described above. 

4.3 Passenger-Boarding Security System 

At the boarding location (e.g., an airline boar- 
ding gate), a boarding verification system includes 
a remote terminal unit 15 that is linked to the host 
computer 10. Each passenger presents his or her 
boarding pass to a gate agent/operator who scans 
the bar code 70 using a reader such as shown in 
Figure 5 or 5a in conjunction with e.g., a terminal 
unit 15 and, e.g., a base station 12, 13, or 14 (or 
alternatively using a fixed terminal 15 that has a 
landline-type link to the host computer 10) The 
terminal 15 transmits the passenger identification 
codes of boarded passenger to the host computer 
10 either individually or in batch, as convenient 
For example, the terminal 15 may be used to 
transmit this information in a batch after all pas- 
sengers have boarded but just prior to closing up 
the aircraft for departure. 

The host computer 10 compares those codes 
70 with a list of passenger identification codes 70 
associated with checked luggage for the flight in 
question in the computer's data files, e.g. in data 
files 76 and 78. If the computer 10 determines that 
some piece of checked luggage is not associated 
with a boarded passenger, a security alarm is 
transmitted, possibly to the display 49 of the termi- 
nal 15 and/or to a security station and/or to the 
luggage handling office. The alarm may include the 
above-mentioned description of the luggage in 
question to facilitate identification and segregation 
of the luggage (e.g., for examination by bomb- 
squad personnel). 

If the bracketing boarding-pass bar code em- 
bodiment is in use, the host computer 10 retrieves 
data from its data files and builds a list of all serial 
numbers 70 and 72 assigned to passengers and 
bags that were checked for the flight in question as 
described above. Each consecutive series of serial 
numbers 72 assigned to checked bags should be 
matched by bracketing serial numbers 70 assigned 
to a boarding pass. If any boarding-pass serial 
numbers 70 are missing from the list at departure 
time, ,1 follows that a passenger may have checked 
his or her bags but failed to have his or her 
boarding pass scanned at the boarding gate The 
host computer 10 may then generate an appro- 
priate alarm signal as described above. 

A distributed-processing embodiment may also 
be used, as will be appreciated by those of or- 
dinary skill having the benefit of this disclosure 



The functions of the host computer 10 may be 
carried out by a base station 12, 13, or 14 at the 
boarding gate. The host computer 10 may down- 
load passenger and baggage data for the flight in 
s question to the base station for temporary storage 
e.g., in the memory 31 (or alternatively in disk 
storage, not shown in the Figure). The CPU 30 
suitably programmed, may then perform the check- 
ing described above to determine whether any 
io unaccompanied baggage was checked aboard the 
aircraft. 

4.4 In-Flight Passenger Management System 

's The remote terminal 15 used at the boarding 

gate may conveniently be carried on the aircraft 
itself and operated by the flight attendants or other 
personnel. Information scanned from boarding-pass 
bar codes 70 at the boarding gate may be stored 
a> in the memory 41 of the terminal 15; with suitable 
programming the terminal 15 may in turn be con- 
veniently used as a stand-alone unit by flight atten- 
dants m flight to determine the names, meal pref- 
„ ® re " Ces ; advance beverage orders, connecting 
25 flight information, etc., of passengers sitting in var- 
ious seats. 

Alternatively, or in addition, the aircraft may 
carry its own base station 12, 13, or 14 While the 
aircraft is parked at the gate, the base station may 
30 be linked with an airline host computer 10 via the 
link 11. Information of the kind described above 
may be downloaded to the base station directly 
from the host computer for storage in the memory 
31 of the base station; the terminal 15 may then be 
35 used in flight by the flight attendants in conjunction 
with the base station in a manner similar to that 
described above. 



40 



4.5 Luggage Security System 



In baggage claim areas, security guards are 
frequently used to read and compare preprinted 
serial numbers on luggage claim checks with simi- 
tar serial numbers on check-in tags placed on the 
45 luggage at the origination point. This helps reduce 
the chances that a passenger will reclaim the 
wrong luggage or that thieves will steal luggage 

In an improved luggage security system, such 
a security guard may be equipped with a suitably 
so programmed terminal 15 and/or with a base station 
12, 13, or 14. Instead of attempting to read serial 
numbers the guard can scan the bar code 70 on an 
arriving passenger's boarding pass and the bar 
code(s) 72 on the luggage being carried out by the 
55 passenger. If the bracketing boarding-pass bar 
code embodiment is used, the scanner/terminal 
need only determine whether the luggage bar 
codes 72 are bracketed by the two boarding-pass 
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bar codes 70. In the event of a mismatch, an alarm 
signal is generated, e.g., on the display 49 of the 
terminal 15, allowing the security guard to investi- 
gate further. 

Unclaimed luggage can conveniently be iden- 
tified by airport or airline personnel, without open- 
ing the luggage, by scanning the luggage bar code 
72. If the bar code 72 includes the passenger's 
name and address, it can be read by scanning it 
with a remote terminal 15; alternatively, the lug- 
gage identification information encoded into the bar 
code 72 may be passed on to a host computer 10, 
e.g., via a base station 12, 13, or 14 if used; the 
host computer 10 then identifies the passenger in 
question through a conventional lookup into its data 
files, e.g., files 76 and 78. This information can 
enable the owner to be contacted (or, if the lug- 
gage has been misrouted to the wrong airport, to 
redirect it to the proper destination). 

4.6 Luggage Delivery System 

A passenger who checks luggage at a ticket 
counter may desire to have the luggage delivered 
to his or her hotel, office, home, or other destina- 
tion. This could present an attractive alternative to 
carrying on large hanging bags, for example, or to 
checking luggage and being forced to wait 30 
minutes to an hour at the destination airport to 
reclaim the checked luggage. 

The system described above may be used 
advantageously to implement such an alternative. 
Information about the desired delivery destination, 
e.g., the address, may be entered by the ticket 
agent using the ticketing terminal 15; alternatively, 
this information may be taken by a travel agency 
and entered using a travel agency terminal 15 as 
described below. The destination information may 
be included in the luggage bar code 72, which may 
be printed on a readily distinguishable stock (e.g., 
stock of a particular color or an especially bright 
color, etc.) to facilitate sorting at the destination 
airport. 

When luggage from different flights arrives at a 
destination airport, luggage to be delivered is sepa- 
rated from luggage to be reclaimed at the 
baggage-claim area and placed temporarily in a 
receiving area. The luggage bar codes 72 for the 
various luggage pieces are scanned to obtain their 
delivery-destination information, e.g., by a remote 
terminal 15 upon arrival in the receiving area. A 
host computer 10 linked to the terminal 15 main- 
tains a current list of luggage to be delivered and 
the destinations thereof, e.g., in a data file system 
such as data files 76 and 78, possibly keyed to 
destination identifying data such as nine-digit ZIP 
codes, hotel names, or similar identifiers. If desired, 
a human-readable notation about the destination 



may be made by hand on the luggage tag for 
convenience. 

Periodically (say, once per hour), the host com- 
puter 10 causes one or more lists to be printed of 

5 luggage to be delivered, sorted by destination into 
delivery groups. Each delivery group may be as- 
signed to a van or other vehicle, in all likelihood 
several delivery groups to a vehicle. Using the lists 
as pick lists, delivery personnel load luggage into 

10 the appropriate vehicle. A terminal 15 is used to 
scan each bag's bar code 72 and transmit its 
identifying information to the host computer 10, 
which notes the fact that the bag has left the 
airport. The terminal's display 49 may be used to 

75 view the bag's destination as encoded in the bar 
code 72, thus providing a check that the bag is 
about to be taken to the correct destination. 

At each hotel or other destination, delivery per- 
sonnel or hotel service personnel (e.g., a bellman) 

20 unloads the luggage for that destination. A terminal 
15 is used as described above to verify that each 
bag is being unloaded at the correct destination. 
This information may be transmitted by the termi- 
nal 15 to a host computer 10 in the delivery ve- 

25 hide, or alternatively through an appropriate radio, 
cellular, or other link to the host computer 10 at the 
airport. 

At the hotel, service personnel (e.g., a bellman) 
may use a terminal 15 to scan a bag's bar code 72 

30 to obtain the passenger identification code of the 
bag's owner. The terminal 15 is linked with a hotel 
host computer 10, e.g., via a base station 12, 13, or 
14 if used. If the owner has checked into the hotel 
using his or her passenger identification code as 

35 described below, the bellman may use the termi- 
nal's display 49 to display the bag owner's room 
number; he may make a hand-written notation on 
the bag's luggage tag, and the bag may be deliv- 
ered directly to the room. 

40 Again, the functions performed by the host 

computer 10 may equally well be performed by the 
CPU 30 and associated equipment of the base 
station 12, 13, or 14, with downloading of data as 
needed from the host computer 10. 

45 

4,7 Luggage Declared-Value Record Device 

Lost or damaged luggage is sometimes valued 
for compensation purposes as a function of the 

so weight of the luggage unless the passenger de- 
clares a higher value and pays a fee. The ticket 
agent can query the passenger at check-in time 
about any higher value which the passenger wishes 
to declare for the luggage. This information and the 

55 weight of each bag (which may be obtained from a 
scale, not shown) may be included in the printed 
bar codes 72 and 70 on both the luggage and the 
passenger's boarding pass. Alternatively, to pre- 
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vent unauthorized persons from scanning the lug- 
gage bar code in search of high-value pilferage 
targets, the declared value information maybe 
printed solely in the boarding-pass bar code 70. 
The ticket agent may of course collect additional 5 
fees from passengers who declare luggage values 
in excess of predetermined limits. 

Passenger claims for lost luggage can be pro- 
cessed expeditiously by using a terminal 15 to 
scan the boarding-pass bar code 70 and thereby w 
ascertain the previously recorded weight of each 
bag and the value declared by the passenger as 
well as the passenger's name and address. Pas- 
sengers can conveniently make such claims by 
mail by sending the original boarding pass to an 75 
airline claim office. The passenger may retain a 
photocopy of the boarding pass, including the bar 
code 70. for his or her records in case a dispute 
arises; the bar code 70 will of course be duplicated 
on the photocopy and thus can be scanned in the 20 
same manner as on the original boarding pass 
Colored stocks and inks can be used in the usual 
manner to distinguish original boarding passes 
from photocopies. 



4.8 Integrated Travel Information and Control 
System 



25 



The traveler security and luggage control sys- 
tem described above can be expanded to provide 30 
improved convenience for travelers. By way of 
background, it will be noted that travel agencies are 
frequently used by business travelers to make ad- 
vanced booking of airline flights, rental cars, and 
hotel rooms. Travel agencies typically provide their 35 
traveler-customers with pocket-sized folders con- 
taining airline tickets and a detailed itinerary includ- 
ing rent car and hotel information. Boarding passes 
are often included in such folders. 

(a) Link to Airline Reservation Computer 40 
Referring to Figure 9. a travel agency terminal 
15, including or linked with a base station 12. 
13, or 14 if used, may include a printer such as 
the printer 33a capable of printing bar codes 
The terminal 15 may be linked, e.g., via a land- 45 
line, to an airline computer 10 that handles air- 
line reservations and ticketing for travel agen- 
cies. The terminal 15 may be programmed in a 
manner known to those of ordinary skill to allow 
it to be used by a travel agent to make a flight 50 
reservation and obtain an advance seat assign- 
ment for a traveler in the conventional manner 
the airline computer 10 returns a message in- 
cluding reservation and seat assignment infor- 
mation to the terminal 15 in a conventional man- 55 
ner. 

The host computer 10 also returns a mes- 
sage (which of course may be a part of the 



message mentioned above) that includes a pas- 
senger identification code to the terminal 12. 
Travel agency personnel may then operate the 
printer to print a traveler ID bar code 101, e.g., 
on boarding-pass stock, generally in the manner 
described above. The traveler ID bar code 101 
may be a consolidated one that includes the 
passenger identification code and other informa- 
tion as described herein to the extent such 
information is known at the time. 

The travel-agency customer may desire to 
check luggage at the airline ticket counter. The 
airline ticket agent may scan the customer's 
traveler ID bar code as described above to 
obtain the customer's passenger identification 
code and other pertinent information, and print 
such information on luggage-tag bar codes 72 
as described above. Furthermore, if the cus- 
tomer desires to declare a value for the luggage, 
in a supplemental baggage-value bar code 103,' 
e.g., on a stick-on label to be applied to the 
boarding pass. In the process, the ticket agent 
could inquire of the customer about advance 
beverage orders, special meal orders, and the 
like in the manner described above, 
(b) Hotel and Rental-Car Links. The travel 
agency terminal 15 may additionally be linked to 
either or both of a rental car company computer 
10 and a hotel system computer 10. When the 
travel agency terminal 15 is used to make res- 
ervations for a rental car or a hotel room, the 
rental-car or hotel computer 10 returns a mes- 
sage to the terminal 12 that includes a customer 
identification code in generally the same manner 
as described above for airline passenger iden- 
tification codes. The traveler ID bar code printed 
on the customer's boarding pass may then in- 
clude information required by the hotel or rental 
car company in question, e.g., name, address 
credit card information, driver's license number' 
and the like. Of course, if a standardized system 
is used for assigning identification codes, a sin- 
gle traveler ID code could be used as the airline 
passenger identification code, the hotel custom- 
er identification code, etc. 

The traveler ID bar code is used in conjunc- 
tion with one or more customer check-in termi- 
nals 15 at, e.g., a rental car customer service 
counter or a hotel registration desk. When the 
customer arrives at the counter or registration 
desk, he or she presents his boarding pass or 
other record device to the attendant, who op- 
erates the terminal 12 to scan the bar code on 
the boarding pass. The attendant may ask the 
customer for confirmatory identification, e.g., a 
driver's license, and operate the terminal (e g 
by pressing an ENTER key) to confirm the 
check-in of the customer. Alternatively, the cus- 
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tomer himself could hold up the bar code in 
front of a fixed terminal 15 for comparatively 
unattended operation. 

A hotel restaurant, gift shop, golf pro shop, 
executive office suite, or similar ancillary busi- 
ness may operate customer charge stations in 
conjunction with the boarding-pass bar code. A 
customer charge terminal 15 is linked with a 
hotel host computer 10, e.g., via a base station 
12, 13, or 14 if used. The hotel host computer 
10 in turn is linked with the hotel's customer 
check-in terminal 15. When a customer checks 
in by presenting a boarding pass as described 
above, the host computer 10 notes the fact 
along with any other desired information such as 
the customer's credit limit. The customer may 
make charges by presenting his or her boarding 
pass; the bar code on the boarding pass is 
scanned by the terminal operator and the appro- 
priate charge information is passed to the host 
computer 10 to be added to the customer's bill, 
(c) Integrated Customer Identification De- 
vice. As described above, the bar code is print- 
ed on a single record device that is referred to 
for convenience as a "boarding pass." This 
record device may take the form of a card of 
convenient size, e.g., about the size of a stan- 
dard computer punch card, and made of stiff 
cardboard stock or similar material. 
In one embodiment shown in Figure 13, a first 
side of the card includes a printed itinerary, per- 
haps printed in a small but readable font on a 
conventional laser printer; the other side of the card 
may include partitions in which bar codes may be 
printed or applied as stick-on labels, in much the 
same manner as exit and entry stamps are applied 
to partitioned sections of passport pages at cus- 
toms control points. The partitions may be labeled 
"Airline 1," "Airline 2," "Hotel 1," etc., as shown in 
Figure 5. In another embodiment, the partitions are 
unlabeled to allow maximum flexibility in the ap- 
plication of bar codes. A traveler would then conve- 
niently be able to carry his tickets, boarding 
passes, rental car and hotel check-in identification, 
baggage claim checks, and the like, in a single 
convenient record device. 

In another embodiment, the "boarding pass" 
may comprise a permanent integrated traveler 
identification document. Many airlines presently is- 
sue conventional plastic identification cards to 
members of their frequent-flyer clubs. Such cards 
may conveniently be produced in the form de- 
scribed above, but with a permanent customer 
identification number. 

4.9 Rental Car Lot Security System 

Most major rental car agencies commonly sta- 



tion guards at their parking lot exits. These guards 
verify that the driver of an eating car is indeed an 
authorized renter. 

Such a guard may be equipped with and use a 

5 terminal 15 in much the same manner as described 
above in connection with baggage-claim area secu- 
rity guards described above. In particular, the 
guard may utilize the terminal to scan the bar code 
on the customer's boarding pass and a vehicle 

10 identification code inscribed or mounted on the 
rental car (e.g., etched onto the windshield or body 
or printed on a label permanently affixed to the 
windshield or body). An RF link transmits these 
data to a rental car host computer 10. 

15 If the car's driver is authorized to have the car, 

the host computer 10 sends a signal to cause a 
gate to be opened; otherwise, an alarm signal may 
be generated. 

20 5. CONCLUSION 

It will be understood that the foregoing descrip- 
tion is presented for purposes of illlustrating certain 
embodiments of the invention. Various changes 
25 may be made to components, programming, and 
the like, without departing from the spirit of the 
invention, which is defined in the claims below. 
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Claims 



A boarding security system comprising: 

(a) check-in means for inputting identifica- 
tion (ID) data to checked-in passenger data 
storage means; 

(b) said ID data including: 

(1) passenger ID data encoded in at least 
one boarding pass, and 

(2) luggage ID data encoded in at least 
one luggage tag, each said luggage tag 
corresponding to a said boarding pass; 

(c) boarded-passenger data storage means 
linked with said checked-in passenger stor- 
age means; 

(d) boarding-pass reader means for reading 
one or more said boarding passes and stor- 
ing the passenger ID data encoded therein 
in said boarded-passenger data storage 
means, 

(e) means for comparing the passenger ID 
data stored in said boarded-passenger data 
storage means with the luggage ID data 
stored in said checked-in passenger storage 
means, and 

(f) means for generating an alarm signal if 
passenger ID data corresponding to any 
said luggage tag is not present in said 
boarded-passenger data storage means. 
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2. The system of claim 1, wherein said passenger 
ID data and said luggage ID data are encoded 
in bar codes. 

3. The system of claim 2, wherein at least one of 
said bar codes is a two-dimensional bar code. 

4. The system of claim 2, wherein said check-in 
means includes means for reading a preexist- 
ing bar code. 

5. The system of claim 1, wherein said check-in 
means includes means for accessing a data 
base of travel route information. 

6. The system of claim 2, wherein said check-in 
means includes means for generating a bar 
code. 



storage 



generate checked-in passenger data; 

(e) checked-in passenger data 
means; and 

(f) means for updating said checked-in pas- 
senger data storage means with said pas- 
senger ID data. 



w 
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The system of claim 1, wherein said boarding- 
pass reader means comprises a laser radiation 
emitter. 



20 



9. 



An article of manufacture, namely a passenger 

ID data record device comprising: 25 

(a) a machine readable electro-optical mem- 
ory configured in accordance with an en- 
coding scheme to encode data identifying a 
passenger; 

(b) said encoding scheme conforming to a 30 
data organization scheme of a passenger 
data management system. 

The passenger ID record device of claim 8 
wherein said electro-optical memory comprises 35 
a bar code. 



10. The passenger ID record device of claim 8, 
further comprising a machine readable electro- 
optical memory configured in accordance with 
an encoding scheme to encode passenger itin- 
erary data. 

11- The passenger ID record device of claim 8, 
further comprising a machine readable electro- 
optical memory configured in accordance with 
an encoding scheme to encode passenger 
handling data. 

12. A traveler data management system compris- 
ing: 

(a) flight data storage means; 

(b) passenger reservation data storage 
means; 

(c) machine means for reading passenger 
ID data from a passenger ID record device; 

(d) means for comparing said passenger ID 
data with said passenger reservation data to 
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